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1 . Reference is made to the following documents: 

Dl: US 2003/010642 A1 (TAYLOR E JENNINGS ET AL) 16 January 2003 (2003-01- 

D4: EP-A-1 069 21 2 (APPLIED MATERIALS INC) 17 January 2001 (2001 01 17 i 
D5: US-A-6 132 584 (HUBEL EGON) 1 7 October 2000 (200oV 0 m ^ 

568 ^ (ATOTECH DEUT ^HLAND GMBH) 10 November 1993 (1993- 

nf nf f 101 159 A (NAPC ° ,NC » 12 Januaf y 1983 (1983-12-01) 

D9: US 6 238 529 B1 (JENS GEISSLER ET AL) 29 May 200^ (2001 -05-29) 



2 Novelty 

The present application does meet the criteria of Article 33(1) ppt he >o 
subject-matter of claim 1 is new in the sense of Artie* > 3^) P CT ' ^ *" 



2.1 



2.2 
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e.g. a frequency of 5 Hertz in each cycle. 

The subject-matter of claim 1 differs from this known high-aspect structure mati™ 
method in that during p.ating the workpiece is brought J$Z£2 TZSSZ 
w.th a velocity component normal to the surface of at least 1 m/sec. electro W e 



2.3 



Document D4 (paragraphs 8, 1 1, 13, 28-30, 41) discloses a method for electroolatina 
h,gh-as P ect rat.o blind holes with a pulse reverse current flow where ttTduSSS 
forward cycle ,s 4 to 1 6 seconds and the duration of the reverse cycle is 0 3 seconds 
thus the frequency of the whole cycle with forward and reverse piasBto ^s^S^ 
and the ratio of forward to reverse cycle duration is in-between 13 and 1 53 Usu!,lv!he 

ZXJZZ*" perpendicu,ariy on the s ~ 



The subject-matter of claim 1 differs from this known high-aspect structure platina 
method in that during p.ating the workpiece is brought into contact ^2 
wrth a vetocty component normal to the surface of at .east 1 m/sec (wh«eTn foment 
D4 no ind.cat.on is given of how strong the velocity is). aocument 

2.4 The document D5 shows a method for electroplating printed circuit boards wherein the 
workp,ece .s brought into ccntact with an e.ectrCyte with a ve.ocity componenTn "rma" 

2 ine 1 z Z T Si ™ ltaneOUSlV aPP,ylng 3 PU,Se ~ «™* flow (D5 coZn 
2, lines 18-52; column 4, lines 33-50; figure 1). wiumn 

The subject-matter of claim 1 differs from this known high-aspect structure platina 
method ,n that the frequency is between 10 and 10'GOO Hertz and *e value orl 
normal component of the velocity is not expressed. 

2.5 The document D6 shows a method for electroplating within high-aspect ratio structures 
where,n the workpiece is brought into contact with an electrolyte wrtH vetcftv 
component nomna. to the surface of over 5 m/sec while simultaneously applying a S 
reverse current flow (D6, claims 1 -4 and 8; figures 1-4). 

The subject-matter of Cairn 1 differs from this known high-aspect p.ating method in that 
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he frequency is considerably higher than 6 Hertz (according to claims 1-3 and page 1 0 
line 8 of D1 , where a preferred maximal cycle duration is about 3000 usee (50 usee + 
30*50 usee which corresponds to a preferred minimal frequency of 645 Hertz when 
plating a hole with an aspect ratio of 1 ). 



3 Inventive step and clarity 

3.1 The present application does not meet the criteria of Article 33(1) PCT because the 
subject-matter of claim 1 does not involve an inventive step in the sense of Article 33(3) 
PCT. Furthermore, the application does not meet the requirements of Article 6 PCT 
because said claim is not clear. 

The document D8 seeks to improve the filling of high-aspect ratio structures for high 
current densrty plating methods (D8, page 3, lines 14-19; page 4, line 130 - page 5, line 
4). For this purpose .n document D8 is disclosed a method for the electroplating of hiqh- 
aspect ratio structures which comprises a velocity component normal to the surface of 
the workplace of about 10 m/sec (D8, figure 6; page 4, lines 113-129). The present 
application is not inventive over said method for the following reasons: 

In the present independent claim 1 a plating method using pulse conditions with an open 
range ,s disclosed. Said open range is such that in its extreme extrapolation (frequency 
much smaller than 6 Hertz and ratio of duration of forward current to reverse current 
much higher than 5) a (near-)direct current application is included. Thus, the claimed 
subject matter appears not inventive - at least not for the entire claimed range - because 
direct current methods are known, see D8, and would be recognised by a person skilled 
m the art to have the same effect as a "near«-direct current method i.e. a method 
according to present claim 1 where the frequency is much smaller than 6 Hertz i e - 0 
and the ratio of duration of forward current to reverse current much higher than 5, i.e. J 
oo, thus about DC. Thus, the results of such "near'-direct current conditions would be 
expected to be similar to the one shown in the comparable example for DC conditions 
in Table 2 of present description. 
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(1) ratio of the duration of forward current pulses to the duration of tho r 

puises of one cycie is se, in the range from P s t0 75 ££££ ^T^"** 

fo^LTfZ^ 

a Hum Mnicie b MOT taken in combination with Rule 6 3(b\ pot *h Qt ~ 

r r n d ,r ,aim must °° main an ,h ° °^xz? n iz 

inventive step in the sLe^S^PCT fI, *" *""*■ a " 

meet the requirements of ^Tp^I^TZ^ZT^ *~ 

frequency of ,he ItltZZ 1 iZT 7"° ,°' M "° 0n * ! ,hUS ,he 

ra«o o, forward to revere ^ilZTfa'TS *Z ^T.- 

impinges perpendicularly on the substrate olatinn JhLI h ■ electrolyte flow 

In document D4, col. 2, lines 4^aH££SS ° Peratl ° n ° f the ceH - 

perpendicularly on the sub*,a^ 7" ^ '"P" 96 

the velocity. 9 the °P erat,on w *hout further specifying 

oontao, with an electee SCS^tS^K ^ " """^ ^ 
The problem ,o be soived by ,he preeen, invention may therefore be regarded as 
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paragraph 2 and 3 Cp^ ap W " P0SS '' b ' e (a0C ° rdin3 Page * 

l™,Z*™:Z^T^ r° 0U r ,S ' SU ° h as 09 «°* *« «■»: oo.. 3, 
throwing P ow« an'dZfnn uniSlL ^ 001 8 ' " neS 53 " 67: «9 ures >. the 
nom,a, ^the -^ESK^ 6 ^^ J^"** an eteofro.yte flow 
lead at the same time to a void-free M of he hi^, T W ° U ' d m0S * probab, y 
throwing power and urufomty JZZ ^s^Z^^V™* ^ th ° 
obvious for a person skilled in tL a * .„ ™eKness is improved too. It thus would be 

4, lines 1 13 - page 5, line 4 and 20-24^ with * , ( * P 96 3 ' ,,nes 14 " 18 '' P a Qe 
aspect ^^-iT^^rX^™*''^ 

of invenUve step (Artiole 33 (3) PCT) dements of the PCT in respect 



Re Item Vllf 

Certain observations on the international application 

The relative terms "about" and "approximately" used in claims 1 6 a „H o h 

recogn.sed meaning and leave the reader in doubt as to th. ml . u haVe n ° We "- 
to which they refer, thereby renderina th J h!^v f u an ' ng ° f the technical fea ^s 
clear, Article 6 PCT 9 *" def,mt, ° n ° f the object-matter of said claims un- 
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Amended Claim 1: 



Method of electroplating a workpiece comprising hlgh-aspeot ratio holes the 
method comprising: 



a. 



10 

b. 

15 



bnng,ng the workpiece and at least one anode into contact with a metal 
Plating electrolyte, wherein the workpiece is brought into contact by 
delivering the metal plating electrolyte towards the surface of the 
workpiece at an electrolyte flow velocity relative to the surface of the 
workpiece, wherein the electrolyte flow velocity at the surface of the 
workpiece comprises a velocity component normal to the surface of the 
workpiece being at least about 1 m/sec, and 

applying a voltage between the workpiece and the anodes, to the effect 
that a current flow is provided to the workpiece, wherein the current flow is 
a pulse reverse current flow having a frequency of at most about 6 Hertz 
w,th, irr each cycle time, at least one forward current pulse and at least 
one reverse current pulse, the ratio of the duration of the forward current 
pulses to the duration of the reverse current pulses of one cycle being set 
to at least 5. a 
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12.Method according to claim 11, comprising increasing, in the course of metal 
Plating the workpiece, the ratio of the peak current density of the forward 
current pulses to the peak current density of the reverse current pulses 
and/or decreasing, in the course of metal plating the workpiece, the ratio of 

thedurationoftheforwardcurrentpulsestothedurationofthereve^n nr> « 
current pulses of one cycle. " U{j> * 

?& JO. 2004 

1 ° m /*^^^ the workpiece at an 

6^ M n fl n W v rlnri ^ relative to the uuifaoo of t he ^ u.kpteeeH 

.^.Method according to^i^, comprising forcing the metal plating 
electrolyte under agitation towards the workpiece. 

US Me t ho d aeeofdmg te any u no sf-datms IJ -. md 1 i, therein the 

flow velocity at the surfarA nf tho i»«^i«^«c — ~ " 

U -i^ 1 ^^ a velocity component 

Hit 1 m/ooc - J 

^.Method according to any one of the preceding claims, wherein the anodes 
are inert and dimensionally stable. 

^.Method according to any one of the preceding Cairns, wherein the metal 
piatmg electrolyte is a copper plating electrolyte. 

^.Method according to claim ^wherein the copper plating electrolyte 

contains at least one compound capable of oxidizing copper metal to copper 
«ons and wherein additional copper metal pieces are brought into contact 
with the copper plating electrolyte. 

J* Method according to claim *r. wherein the compounds capable of oxidizing 
copper metal to copper ions are feme compounds. 
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